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Our Ref, 545837 

Partial English translation of Japanese patent laid-open publication No. 
62-265795A 

(MEANS FOR SOLVING THE PROBLEMS] 

The present invention has been made to solve the above-stated 
problems. According to the present invention, there is provided a 
capacitor-embedded ceramic substrate obtained by firing simultaneously 
a ceramics insulating layer, and wirings for other electronic circuits such 
as capacitor electrodes. In this case, the ceramics insulating layer has a 
structure of laminating more than two types of ceramics of different 
compositions, that can be fired at 800 P C to 1 100°C. At least one type of 
the ceramics has a dielectric constant equal to or larger than 15, and 
includes electrodes therein for forming a capacitance of a capacitor. In 
addition, a soft metal intermediate layer is provided on an entire surface 
or most parts of a surface of an interface between at least one type of the 
ceramics and the other ceramics. 

Namely, according to the present invention, a capacitor is formed 
by laminating the ceramics materials each having a dielectric constant 
equal to or larger than 15 inside of a ceramics substrate having a small 
dielectric constant, and the present invention provides a ceramics circuit 
substrate of high reliability without any cracks or the like. 

As the ceramics materials, such a material is used that can be 
fired at 800°C to 1 100°C. Examples of such ceramics materials include 
those made from borosilicate glass, and those made from a mixture of 
glass containing a plurality of types of oxides (e.g., MgO, CaO, BaO, AI2O3, 
PbO, K 2 0, Na20, ZnO, and Li 2 Oj, alumina, quartz and the like. However, 
any other ceramics material that can be fired at 800°C to 1 100°C may be 
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used. The ceramics having a small dielectric constant means ceramics 
having a dielectric constant smaller than 15, preferably equal to or 
smaller than 10, Such a ceramics material is used that has a dielectric 
constant equal to or larger than 15 and can be fired at 800°C to 1 100°C. 
However, it is necessary to select the ceramics material having the large 
dielectric constant so that the firing temperature thereof is substantially 
equal to that of the ceramic material having the small dielectric constant, 
since the ceramics materials are fired simultaneously. The ceramics 
material that can be fired at 800°C to 1 100°C includes a Pb-type 
composite perovskite composition, typical one of which is a 
Pb(Fei/3-Nb2/3)03-(Fej/2'Wi/2)03'type composition, or a ceramics material 
derived by adding a flux to a BaTiC>3-type compound. Arbitrary ceramics 
material can be used as long as the material has a dielectric constant 
equal to or larger than 15 and can be fired at 800°C to 1 100°C. 

Such a material is used that is soft and can easily be deformed 
plasticity, as a material of the soft metal intermediate layer provided on 
the entire surface or most parts of the surface of the interface between the 
ceramics of different compositions and different dielectric constants. 
The material of the soft metal intermediate layer includes Au, Cu, and 
Ag-type materials such as Ag, Ag-Pd, Ag-Pt and Ag-Pd-Pt. 

The metal intermediate layer needs to be fired simultaneously 
with the ceramics insulating layer. The powder of the above-mentioned 
metals is used or, if necessary, powder obtained by adding ceramic 
material powder to the above-mentioned metals is used as raw materials 
of the metal intermediate layer. Since melting points of these metals are 
equal to or smaller than 1 100°C, the firing temperature of the raw metal 
powder becomes 800°C to 1 100°C. This is why the ceramics materials 
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having the firing temperature of 800°C to 1 100°C are used as those fired 
simultaneously. Since such metals are soft and can be easily deformed 
plasticity, stress caused by the difference in thermal expansion generated 
on the ceramics interface fired simultaneously, and thee stress 
concentration on the defect that tend to be generated on the interface can 
be relaxed. Therefore, the occurrence of cracks can be prevented. 
Moreover, by forming opposing electrodes inside the ceramics having the 
large dielectric constant, a capacitor of large-capacity can be formed. 
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